UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IlI
841 Chestnut Building
Philadelphia, Pennsylvania 19107

SUBJECT: Risk-Based Concentration Table DATE: 9/25/2001

FROM: Jennifer Hubbard, Toxicologist
Superfund Technica Support Section (3H341)

TO: RBC Table Users

Attached isthe EPA Region |11 Risk-Based Concentration (RBC) Table, which we
prepare and post periodically for al interested parties.

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE

The RBC Table contains Reference Doses (RfDs) and Cancer Slope Factors (CSFs) for
400-500 chemicals. These toxicity factors have been combined with “standard” exposure
scenarios to calculate RBCs--chemical concentrations corresponding to fixed levelsof risk (i.e., a
Hazard Quotient (HQ) of 1, or lifetime cancer risk of 1E-6, whichever occurs at alower
concentration) in water, air, fish tissue, and soil.

The Region 111 toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly
to citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCsis
for chemical screening during baseline risk assessment (see EPA Regional Guidance EPA/903/R-
93-001, “ Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening”).
The exposure equations come from EPA’ s Risk Assessment Guidance for Superfund (RAGS),
while the exposure factors are those recommended in RAGS or supplemental guidance from the
Superfund program. The attached technical background document provides specific equations
and assumptions. Simply put, RBCs are like risk assessmentsrun in reverse. For asingle
contaminant in asingle medium, under standard default exposure assumptions, the RBC
corresponds to the target risk or hazard quotient.

RBCs aso have several important limitations. Specifically excluded from consideration
are (1) transfers from soil to air, (2) cumulative risk from multiple contaminants or media, and (3)
dermal risk. Additionally, the risks for inhalation of vapors from water are based on avery
simple model, whereas detailed risk assessments may use more detailed showering models.
Many RBCs are also based on adult risks. For more information about children’ s risks, see the
Technical Background Document and Frequently Asked Question #12. Furthermore, the toxicity
information in the Table has been assembled by hand and (despite extensive checking and years
of use) may contain errors. It's advisable to cross-check before relying on any RfDs or CSFsin
the Table. If you note any errors, please let us know.
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It isimportant to note that this Table uses inhalation RfDs and CSFs rather than RfCs
(Reference Concentrations) and inhalation unit cancer risks. Thisis because the latter factors
incorporate exposure assumptions and therefore can only be used for one exposure scenario.
Because risk assessors need to evaluate risks for many types of scenarios, the factors have been
converted to the more traditional RfDs and CSFs. Unless otherwise indicated in the toxicity-
factor source, the assumption isthat RfCs and unit risks should be adjusted by a 70-kilogram
body weight and a 20 m®/day inhalation rate to generate the RfDs and CSFs.

Many users want to know if the RBCs can be used as valid no-action levels or cleanup
levels, especially for soils. The answer isabit complex. First, it isimportant to redlize that the
RBC Table does not constitute regulation or guidance, and should not be viewed as a substitute
for a site-specific risk assessment. For siteswhere:

1 A single medium is contaminated;
2. A single contaminant contributes nearly all the health risk;

3. Volatilization, dermal contact, and other pathways not included in the RBCs are
not expected to be significant;

4, The exposure scenarios and assumptions used in the RBC table are appropriate
for the site;

5. Thefixed risk levels used in the RBC table are appropriate for the site; and
6. Risk to ecological receptorsis not expected to be significant;

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the
extent that a site deviates from this description, as most do, the RBCs would not necessarily be

appropriate.

To summarize, the Table should generally not be used to set cleanup or no-action levels at
CERCLA sitesor RCRA Corrective Action sites, to substitute for EPA guidance for preparing
baseline risk assessments, or to determine if awaste is hazardous under RCRA.

SPECIAL NOTES

The RBC Tablewas originally developed by Roy L. Smith, Ph.D., for use by risk
assessorsin the Region 111 Superfund program. Dr. Smith isno longer with Region |11, and the
Table continues to evolve. Y ou may notice some modifications of formatting and conventions
used inthe Table.



For instance, besides formatting, the following changes are noteworthy:

Asusual, updated toxicity factors have been used wherever available. However, because
IRIS and provisional values are updated more frequently than the RBC Table, RBC Table
users are ultimately responsible for obtaining the most up-to-date values. The RBC Table
is provided as a convenience, but toxicity factors are compiled from the original sources
and it isthose original sources that should serve as the definitive reference.

Certain outdated and withdrawn numbers have been removed from the Table.

Changesto the table since the last semi-annual version have been marked with asterisks
(**). Changes may involve a corrected CAS number or acorrection in the VOC status, a
change inthe SSL, or changes of RfDsand CSFson IRIS.

RBCs are no longer rounded to 1E6 ppm. For certain low-toxicity chemicals, the RBCs
exceed possible concentrations at the target risks. 1n such cases, Dr. Smith rounded these
numbers to the highest possible concentration, or 1E6 ppm. Thistype of truncation has
been discontinued so that Table users can adjust the RBCsto a different target risk
whenever necessary. For example, when screening chemicals at atarget HQ of 0.1,
noncarcinogenic RBCs may simply be divided by 10. Such scaling is not possible when
RBCs are rounded. Userswho are interested in truncation can also consult the Sail
Screening Guidance for adiscussion of “Csat,” the saturation concentration.

This Table was originally compiled to assist Superfund risk assessorsin screening
hazardous waste sites. The large number of chemicals made the Table unwieldy and
difficult to keep current. Many of the chemicals did not typically (or even occasionally)
appear at Superfund sites. Starting with the April 1998 version of the Table, the 600+
chemicals were reduced to some 400-500 chemicals by eliminating many of those atypical
chemicals. Through time, the Table may continue to grow or decreasein size.

At Region |11 Superfund sites, noncancer RBCs are typically adjusted downward to
correspond to atarget HQ of 0.1 rather than 1. (Thisis done to ensure that chemicals with
additive effects are not prematurely eliminated during screening. Note that the RBCs
displayed on the table are shown at an HQ of 1; to arrive at the RBC at 0.1, data users
must do the conversion themselves.) However, some chemicals have RBCsat HQs of 0.1
that are lower than their RBCs at 1E-6 cancer risk. In other words, the screening RBC
would change from carcinogenic to noncarcinogenic. A feature of this Tableisthat these
chemicals are now flagged with a*!” symbol. Therefore, assessors screening with
adjusted RBCs will be aerted to this situation. See the companion attachment to the
RBC Table, “ALTRBC,” for aternate valuesfor “!” RBCs.

Earlier versions of this Table included a substitution of inhalation toxicity factorsfor oral
factors whenever oral factors were unavailable (this applied only to groundwater and air,
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but not soil or fish). This practice was discontinued in order to minimize the uncertainty
associated with such a conversion. The discontinuation of this practice did not
significantly decrease the number of available RBCs.

The criterion for “VOC status’ isin accordance with RAGS Part B: chemicals with
Henry’s Law constants greater than 1E-5 and molecular weight less than 200 are now
marked as VOCs. Thisincreases consistency with the national guidance and with other
EPA regions that use risk-based screening numbers.

Earlier versions of this Table included soil screening levels (SSLs), when those values
were available in draft form. Since the finalization of the SSL Guidance, risk assessors are
urged to consult the final SSL Guidance directly. However, for generic usein Region 111,
the table now contains soil-to-groundwater SSL s in accordance with the new guidance.
For more information, see the Region I11 memo on SSLs, or consult the national SSL
guidance directly (Soil Screening Guidance: User’s Guide, April 1996, Publication 9355.4-
23; and Soil Screening Guidance: Technical Background Document, May 1996;
EPA/540/R-95/128).

Y ou may notice there are now two rows for uranium, one reflecting the IRIS (EPA
consensus) value and the other reflecting a more recent, but provisional value. Region il
has shown both on this table, rather than choosing one over the other, to give Table users
as much information as possible.

Vinyl chloride is handled differently from most other chemicals because of the unique
aspects of its slope factor derivation. Readers are referred to the memo, “Derivation of
Vinyl Chloride RBCs,” which isacompanion document to thisRBC Table.

FREQUENTLY ASKED QUESTIONS

To help you better understand the RBC Table, here are answers to our most often-asked

guestions:

1.

How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for
either achild (12) or an adult (20)?

Age-adjusted factors are not intake rates, but rather partial calculations which have
different unitsfrom intake rates. (Therefore, they are not directly comparable.) The fact
that these partial calculations have values similar to intake ratesisreally coincidental, an
artifact of the similar magnitude of years of exposure and time-averaged body weight.

For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RBC Table uses 2E-2
mg/kg/day. Why?



The IRIS RfD includes manganese from all sources, including diet. The explanatory text
in IRIS recommends using a modifying factor of 3 when calculating risks associated with
non-food sources, and the Table follows this recommendation. IRIS also recommends
subtracting dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RfD
has been lowered by afactor of 2 x 3, or 6. The Table now reflects manganese RBCs for
both “food” and “non-food” (most environmental) sources.

What is the source of the child’ sinhalation rate of 12 m%day?
The calculation comes from basic physiology. It'sascaling of the mass-specific 20

m¥day rate for adults from abody mass of 70 kg to 15 kg, using the 2/3 power of mass,
asfollows:

Ircm = mass-specific child inhalation rate (m¥kg/day)
Irc = child inhalation rate (m%day)
20 m¥day / 70 kg = 0.286 m*kg/day (mass-specific adult inhalation rate)
0.286 m¥kg/day x (70°¢") = (Ircm) x (15°¢")
Ircm = 0.803 m*¥/kg/day
Irc = Ircm x 15 kg = 0.803 m¥kg/day x 15 kg = 12.04 m*/day
Can the oral RfDsin the RBC Table be applied to dermal exposure?
Not directly. Ora RfDs are usually based on administered dose and therefore tacitly
include a Gl absorption factor. Thus, any use of oral RfDs (or CSFs) in dermal risk
calculations should involve removing this absorption factor. Consult the Risk

Assessment Guidance for Superfund, Part A, Appendix A, for further details on how to
do this.

The exposure variables table in the RBC background document lists the averaging time
for non-carcinogens as “ED*365.” What does that mean?

ED isexposure duration, in years, and * isthe computer-ese symbol for multiplication.
Multiplying ED by 365 simply converts the duration to days. Infact, the ED termis
included in both the numerator and denominator of the RBC algorithms for non-cancer
risk, canceling it altogether. See RAGS for more information.

Why isinorganic lead not included in the RBC Table?



EPA has no consensus RfD or CSF for inorganic lead, so it is not possible to calculate
RBCs as we have done for other chemicals. EPA considers lead to be a special case
because of the difficulty in identifying the classic “threshold” needed to develop an RfD.

EPA therefore evaluates |ead exposure by using blood-lead modeling, such as the
Integrated Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste
has also released a detailed directive on risk assessment and cleanup of residential soil
lead. The directive recommendsthat soil lead levels less than 400 mg/kg are generally
safefor residential use. Above that level, the document suggests collecting data and
modeling blood-lead levels with the IEUBK model. For the purposes of screening,
therefore, 400 mg/kg is recommended for residential soils. For water, we suggest 15 ug/I
(the EPA Action Level in water), and for air, the National Ambient Air Quality Standard.

Where did the CSFsfor carcinogenic PAHs come from?

The PAH CSFsare all calculated relative to benzo[a]pyrene, which hasan IRIS slope
factor. Therelative factorsfor the other PAHs can be found in “Provisional Guidance for
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons,” Final Draft,
ECAO-CIN-842 (March, 1993).

May | please have a copy of aprevious RBC Table?

We do not distribute outdated copies of the RBC Table. Each new version of the Table
supersedes all previous versions.

Please elaborate on the meaning of the “W” source code in the Table.

The“W” code meansthat a RfD or CSF is currently not present on either IRIS or
HEAST, but that it was once present on either IRIS or HEAST and was removed. Such
withdrawal usually indicates that consensus on the number no longer exists among EPA
scientists, but not that EPA believes the contaminant to be unimportant.

Withdrawn numbers are shown in the Table because we still need to deal with these
contaminants during the long delays before replacement numbers are ready. For the
purpose of screening, a“W” valueis similar to aprovisional value in that neither value
has achieved Agency consensus. The “W” code should serve as a clear warning that
before making any serious decision involving that contaminant, you will need to develop
an interim value based on current scientific understanding.

If you are assessing risks at a site where amajor contaminant is coded “W,” consider
working with your Region EPA risk assessor to develop a current toxicity constant. If the
siteis being studied under CERCLA, the EPA-NCEA Regiona Technica Support group
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may be able to assist.

Can | get copies of supporting documents for interim toxicity constants which are coded
“E” inthe RBC Table?

Unfortunately, Region 3 does not have a complete set of supporting documents. The
EPA-NCEA Superfund Technical Support Center prepares these interim toxicity
constants in response to site-specific requests from Regional risk assessors, and sends the
documentation only to the requestor. The RBC Tables contain only the latest interim
values that we' ve either requested or have otherwise received. NCEA maintains the
master data base of these chemicals, but will not rel ease documentation of provisional
values unless they are recent. Furthermore, since NCEA’s Superfund Technical Support
Center ismainly for the support of Superfund, it usually cannot develop new criteria
unless authorized to do so for a specific Superfund project.

If an “E”-coded contaminant is achemical of potential concern at your site, we urge you
to work with the EPA Regional risk assessor assigned to the project in order to develop or
obtain documentation for provisional values. EPA Region 3 furnishes documents only
when needed to support Regional risk assessments or recommendations.

Why isthere no oral RfD for mercury? How should | handle mercury?

IRIS gives oral RfDs for mercuric chloride and for methylmercury, but not for elemental
mercury. Therefore, the RBC Table reflects this primary source. Consult your
toxicologist to determine which of the available mercury numbersis suitable for the
conditions at your site (e.g., whether mercury islikely to be organic or inorganic.)

How are children’ srisks considered?

The RBCs were examined to determine whether the child receptor would be expected to
be more sensitive. Because most carcinogenic RBCs aready include the child lifetime
segment, and worker RBCs do not need to include the child, this assessment focused on
non-cancer RBCsfor water, air, and fish. (Residential soil non-cancer RBCs already are
based on children’ s exposure.)

For tap water RBCs, 212 chemicals (out of about 450) had child RBCsthat would be
lower than adult RBCs. In all cases but one, the difference was afactor of 2.3. Thesingle
exception involved afactor of 1.24. For air RBCs, 306 chemicals had child RBCs that
would be lower than adult RBCs. In all casesthe difference was afactor of 2.8. (This
also applies only to the use of inhalation RfDs, not RfCs.) For fish RBCs, 286 chemicals
had child RBCs that would be lower than adult RBCs. In all cases but one, the difference
was afactor of 2.3. The single exception involved afactor of 1.11.



Therefore, child users could possibly have lower noncancer RBCs, but the factor isless
than 3. Users of the RBC table should be aware of thisissuein case they wish to consider
the child receptor beyond the current standard RBCs. (Note that Region |11 guidance
instructs usersto include a tenfold screening factor for non-carcinogens when preparing a
Region I11 risk assessment, for reasons of additivity.)

This FAQ response addresses only the differences in exposure factors between children
and adults. Age-based differencesin toxicity have not yet been defined for most
chemicals (there are rare exceptions, such asvinyl chloride and nitrate).



